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16. ABSTRACT (Limit to 1400 spaces, I e., approximately 15 single-spaced typewritten lines)

On 10/03/01, as a result of information received from General Electric Nuclear Energy (GENE) in September
of 2001, it was determined that Vermont Yankee (VY) had potentially been operating slightly above its
licensed Maximum Power Level as set forth in License Condition g.3.A. A moisture carryover fraction of
0.1% had been used from previous guidance by GENE. On 10/03/01 this value was changed to 0.0% in VY's
calorimetric calculation model, pending the determination of an actual average moisture carryover content
value. On 09/05/02, it was determined that the average moisture carryover fraction was approximately
0.029%; therefore core power may have been exceeded by approximately 1 Megawatt-thermal (MWth), which
correlates to 0.06% of the Maximum Power Level. Use of the non-conservative moisture carryover fraction of
0.1% does not represent a safety issue. The change in core thermal power is an order of magnitude less than
the precision of the MCPR safety limit evaluation process and is enveloped by the allowed uncertainties in the
evaluation process and computer core thermal power estimate. The cause of this event is the failure to
empirically determine the value of the percentage of moisture carry-over present once the plant became
operational, and subsequent use of a design assumption in determining Core Heat Balance.
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DESCRIPTION:

On October 3, 2001, as a result of proprietary information received from General Electric Nuclear Energy
(GENE) in a September of 2001 publication entitled "Impact of Steam Carryover Fraction on Process Computer
Heat Balance Calculations", it was determined that the potential existed that Vermont Yankee (VY) had been
operating slightly above its Maximum Power Level of 1593 MWth as established in License Condition g.3.A. A
moisture carryover fraction of 0.1% had been used from previous guidance by GENE. On 10103/01, this value
was changed to 0.0% in VY's calorimetric calculation model pending the determination of an actual value for the
average moisture carryover fraction from the Chemistry Department. On September 5, 2002, Chemistry
concluded that the average moisture carryover fraction for VY was approximately 0.029%. Based on these
results, core thermal power may have been exceeded by approximately 1 MWth (which correlates to 0.06% of
the Maximum Power Level) prior to reversion to 0.0% on October 3, 2001.

ANALYSIS:

During the design of VY, the designers assumed there would be some moisture carried down the Main Steam
lines during normal operations. This amount was estimated to be 0.2% of the mass of the steam flow. There is no
documentation that proves this value was ever verified during preoperational testing of the plant. After VY
became operational, this value was reduced to 0.1%. This reduction was in the conservative direction with regard
to core thermal power (reduced moisture carry-over in the main steam lines would cause calculated core thermal
power to be higher). It was judged that the real value of moisture carry-over would not cause a significant
difference in the calculation of core thermal power. For example, if moisture carry-over were 0.0%, the effect of
this change would result in core thermal power being underestimated by approximately 1.3 Megawatts-thermal.
This difference would produce a bias in the estimation of core thermal power of 0.08% at full power.

In November of 2001, GENE produced SIL #639, that determined through natural Sodium-24 testing in several
BWR/3 plants that the amount of moisture being carried over in the main steam lines is 0.11%, with a standard
deviation of 0.06%. This study indicated that the amount of carry-over was functionally dependent on several
parameters. These parameters include Power Level, Control Rod Pattern and Steam Dryer design. GENE stated
that the use of the value of 0.1%, while it may be non-conservative, would not represent a safety issue since the
error produced is on an order of magnitude less than the uncertainty of the MCPR safety limit evaluation. A bias
in the carryover fraction of 0.1% in the core thermal power evaluation represents a small increase (less than 1%)
in the probability that core thermal power will exceed the nominal rated power by more than 2%. GENE
consequentially recommended that a value of 0.0% for moisture carry-over be used in the core thermal power
calculation in the absence of an actual measured value.

On September 5, 2002 the VY Chemistry Department determined, through the use of the natural Sodium-24
technique, that the average amount of moisture carried over in the main steam lines was 0.029% of the total mass
flow rate. The effect of the difference between the estimated and the measured carry-over would be to under-
estimate core thermal power by appoximately 1.0 MWth (which correlates to 0.06% of the Maximum Power
Level). As a result, the core thermal power calulation has remained as modified on 10/03/01 to calculate core
thermal power assuming that moisture carry-over is 0.0%.
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CAUSE:

The root cause of this event is the failure to empirically determine the value of the percentage of moisture carry-
over present when the plant became operational, and the subsequent use of a design assumption in determining
Core Heat Balance.

CORRECTIVE ACTIONS:

1. The constant used in the calculation of the Core Thermal Power was adjusted to be 0.0% moisture carryover.
This partially corrects the root cause. Complete.

2. The average value of moisture carryover from the reactor was empirically determined to be 0.029%. This
action, in conjunction with corrective action number one, corrects the root cause. Complete.

ASSESSMENT OF SAFETY CONSEQUENCES:

As stated in GE SIL No. 639, use of the moisture content of 0.1%, while non-conservative in determining core
thermal power if actual moisture content is lower, does not represent a safety issue. This change in core thermal
power is an order of magnitude less than the uncertainty in the MCPR safety limit evaluation and has no
significant effect on safety analyses. This condition did not have the potential to cause fuel thermal limits to be
exceeded. Therefore, there was no increased risk with respect to the health and safety of the public.

ADDITIONAL INFORMATION:

Two events have been identified during the past five years in which core thermal power limits have been
exceeded. The corrective actions prescribed in these LERs would not have prevented the overpower conditon
described in this event since the moisture carry-over fraction was an assumed input provided by GE.

LER Event Report Date Event Title

2001-004-00

97-017-00

08/21/01

10/19/01

Exceeded Core Thermal Power Limit Due to Feedwater Nozzle Fouling

An Equipment Malfunction Remaining Undetected by the Operating
Crew Results in Plant Operation in Excess of Rated Thermal Power.
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